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I, INTRODUCTTON



I, eppenneTion

A, AUTHORIZATION, - The Cherry Streot Punping Station is =
part of the local protection works for the ifovm of Laost Hart{ord., 11.e
Fast Hartford Tike project is a part of the Connecticut Iiver {lood
contrcl plan included in the "Reoort of Survey and Comprehensive Plan
for Flood (ontrol in the Connecticut iiver Valley," larch 20, 1937,
approved by the Chiefl of Fnpineers, Hovenber 29, 1937, and published
as House Document o, 455, 75th Congress, ¢nd session. The project
is mathorized under the #lood Control Act approved Junn 25, 1938,
Certain modificntions in the type of constructicon and the alipgnment of
the works were recommended by tho Chief of Fnpineers in House Document
No, 653%, 76th Congress, 3rd session, and authorizod in the Act entitled
"An Act to provide for thes comnletion of.Oﬁrtain local protortion works
at Bast Hurtferd, Commecticut." (Public = lo, 859 -~ 76th Congress - rd

session), a proved Qetober 15, 1040,

B. NMECFSSITY FOR THE STATION. - To comnlete the flood protection

works for the Tovm of TFast Hartford it is necessary to adequately nro=
vide for the drainoge within the diked ar~a, This requirns that pgates
be provided at the outfalls of the several sovrcrs which flovwr under the
dike, Approximately 3% acres are drained by combined storm water and
sanitary sovers with the outfall into the Connceeticut River at Cherry
Street, To pravent the accumulation of watsr bhehind the dike during
the periods of hiph water, the Cherry Strect Pumping Station iz to be
construcled to discharge storm water and sewngs into the river, uring
pericds of normal river stage, the effluent :nd storm runcff will flow

to the river by gravity. DPumning will be necessary when the Conneeticut



River stage exceeds Flewition 12,3 mean sca level datum,

C. CONSULTATION "WITH THF TCYE O FAST HARTFORD. = Prelimirnary to

and during the actual d=asipn of the pumping station, censultations were
held with officials representing the Town of Fast Hartford, These latter
include members of the Town Couwncil, the Jown Engineer, tho head of the
Sewer Department, and others, The pumping swation design, as finally
doveloped, mects with the approval, in its essentials, of the officinls
of the Town of Fast liartford,

C. SHOET IRSCRIPTICN OF THE STATION. = The pumping station which

will house the pumps and other aguipment will consist of a reinforoed
conerete substructure and a one=story superstructure, of structursl
sterl and brick, Twe 16-inch volute pumps will be installed, A rein-
forced concrete entrance chambor will be provided on the entrance side
of the building for racking purposes, The nescssory outfall under the
dike, and valve chambers have already been built under o former con-
tract (Item FH, 2). A gate is already installed in valve chamber Yo, 1
which will serve %o keep the wet well dry during periods when no pumping
is renuired, The superstructure will have plass bloeck panels fo serve
as windows, The conerste rowf slab will be covered with a cinder con-
erete £ill, pitched to drain, -dth & built-up type roof composcd of
four=ply asphalt and gravel. The engine room will contain the pasoline
erigines and right anpgle gear units for the two 10=-inch pumps. An
overhiead crane will be installed for handling the equipment., The sers
vice gate for back vater has alroady been installed in valve chamber

No., 2 at the start of the pravity conduit,
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II. SELECTIC: OF SITE



IT. SELECTLI oF TR OITE

. i an o ———

The pumning station will be loented on Cherry Street as near the
landside tor of the dike ag is practicable. This location was deter-
mined because of the loeation of the outfall o' the drainage system

flowing through this site,



TIIL. SOIL INVESTICATIONS



IIT. SCIL [HVESTICATLIONS

Foundation conditions were debarined by tvo 2=1/2" bere holes
and one " hore hole as located on Plats o, &, feolopic and Soil
Seetion is shown on Plate o, 9, Huwmbers in boring logs on this
profile are theose of the Providenece Soil Classification showm graphe
ically on “lats o, 10 and described in Pable o, 1.

the station is founded in & foct of £111 mnteriol (elasses Lv,
7v and 11-7) containing som~ cinders, Underlying the £i1l is 1 foot
of alass 6-0 silty sand followed by 15 fect of Class L medium sand,
This mediwn sand Iayer is a continuation of the sand stratum in bed of
the Conneevleut fiver. DBelow the sand layer is a bed of seft varved
clay LS feoet thick resting on Iy fect of silty sand {elass 6=8) and L
fort of glacial Lill overlying bed-roclk.

Tetimoted dead load of the station is 0,00 tons per snuare foot,
Excavation r~leasc 1s cstimated at 1,11 tons per snuare oot leaving
a net decreasc of 0.27 tons per sauarc foot rameved from the seil after
completed construction. Since the load ol stalion is loszs than present
load on clay, no settlement 1s expected from station construction,

Settleront from influcnce of mxisting dike will be snall as con-
solidaticn tests show preoconsolidation stress vwus induced inte clay by
former land surfacs at about Wlevation 36, Vxisting dike was built
during the summer of lﬁhO and will be consolidatad an cstimated 50% at
tim= for sonstruction of station in swmer of 141, 7his is bascd on
obnerved rate of settlanent for this elay. Ac.ordingly sobttloment of
the station caused by dike load will b small. Tt is estimnted in the

order of 1/ to 1/2",
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Station grade requires excavation to about Elevation +6.0, Bore
hole explorations show water table at this elevation during time of
exploration, BSubsegucent sheet pile instellation under dike can be
expected to bring the present water table to Flevation 7 or B feet
due to storage effect of cut-off, During normal stage of river no
trouble should be encountered in excavating to Elevation +5, If con-
struction is atitempted during high river stage provisions must be made

to lower the hipgher water table,



PROVIEESCH D0olL ClaseIyICaTion
U, 35, PHGINEDR OFFICE
PROVILDE ClE, B. I,

TABLY, MG, 1

CLA : DESC TPTION OF MATWRIAL
1 :Graded from Gravel te Coarse 3and, = Contains iittle modium
: sand.
2 :Coarsc te Medium Sand, -~ Contains little gravel and fine sand.
2 :Graded from Gravel to Hedium 3and, - Contains little finc sand.

.
b

shhedium to ¥ine Sand, - Contains 1ittle acarse sand and coarse

silt.

5 :Graded from Gravel to Fine Sand. - Contains little coarse

s silt,
6 tPfine Sand to Coarse Siit. ~ (Contains little medium sand and

: medium silt.
7 tGraded from Gravel to Coarse 5ilt. - Contains little medium siit.
& :Coarse to I'edium Silt, -~ Contains little fine sand and fine silt.
9 Graded from Gravel €o Hediws Silt. - Contains 1ittle fine silt,
10 sioedium bo Fine 3ilt. - Conloins little coarse silt and coarse

: clay. I'osscssos behavior characteristies of silt.
10 Wediun Silt to Coarsce Clay, - Contains little coarse silt and

medium elay, Possesses behovior characteristics of clay.

:tiraded from Gravel or Coarse Sand to Fine 8ilt., - Contains

11
1 1itilc coarse oluy,
12 :iine S5ilt to Clay. - Contains little medium silt and finc clay
(colleids ). Possesses behavior charucteristics of silt,
12 :ﬁlay. - Contains little silt, DIPossesscs behavior characteristics

TSF_clay.

13 tbraded from Coarse Sand to Clay. = Contuins little fine clay
{colloids), Possesses Lchavior characteristics of silt,
13 :Clay. - Graded from sand tc fine clay (colloids), Possesses

: behavior charactoristics of clay.
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Iv. HYDROLOGY

————

A, DEAINAGE ARFA, - The Cherry Streot Stotion wwill scrve a
tributary drainaze area of 75 ueres. At the oresent time, anwroximateo-
1y 10 seres of this are built-up (ecorwmeraisl snd residential develop-
ment}, while the remaining 17 acres arc oot Jdaveloped, TLoeated direetly
on the bank of the Connccticout River, the area has an average ground
elevation o' from 10 to 22 frot above mean sna level.

1. Present conditions, - e to freouent flooding in the
past, the arca has not beon hiphly develeped as yet., Uome low-cost
dwelling represent the extent to whieh deveolopment has progressed.
Storm run=off wnd sanitary sewapge are bandled by o separate system of
drains and sewers, Drains follow the topoﬁraphy‘of the pround surfacce
with sn outfall loented on the Connceticut Kiver. A poed portion of

the drainase 1s ever the ground surface wnd directly inte the river,

tefrronee 15 mwade to Plate 11 for limits of the drainuge arca,

no

. rossible future conditions., - Loecal autheriticsg have

Fal

bean oonsulted or the possibllity of future xtonsien of drainage

o

systems. In vhelr opinlon thare is no poesibility of increasing the

i

drainapge arra tribatary te this pumping stalicn by such drain oxtension,

B. SFVER FACILITIES, = The Towm »f ¥uot Hartford raintalns o

separate scowor systom in this area,

1. Fxisting scwors, - Under oxisting conditions the sewer

system is adeguate, A storm drain ocutfll is loecuted at the foot of
Cherry Street, while the sanitary sewer disslurges inte the: Connectisut
River at the foot of Wilson Stroet., Txeopt undor extrenes conditions,

the run=-cli'f scefficient 1Is very low.
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2 Future development., - According to local authoriti-s,

the present storm water drains ss maintained by the Town of Fast Hart-
ford will not have to be enlarged to meet future development. Sanitary
sewers have ample capacity to serve arcas tributary thereto for present
and future conditions.

Fal

C. SEFIPAGE, - The foundation undrrlying the dike is of varying

permeability. The quantity of scepage te be expected through the dike
and 1ts foundatisn at maximum head will be small., Suitahle toe drains
are constructersd to eclloot all such seopage,

D. STORAGY. - “Thile a certain amount of natural surface storags
exists, the topograrhy is such as to allow falrly rapid run-off. In
other wordsz, natural steorage is not sufficient to produce an approciable
delaying cffect, For an area of this siz- nnd character it is not fensie-

ble to create o basin for steorage of pealr flows,
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V. DETERMIVATIOO oF DT3CHARGE CAPACITY

A, REQUIREMENTS FOR DISCHARGE CAPACITY, - The pumping statien will

be of sufficient capncity to mest the following requirsmentsy

1, Discharse the storm run-off from the total tributary drain-
ape arsa, Design criteris ares as !'ollows:

8.  Run-off caused by e one-half hour storm {time of con-
centration of this area is anproximatsly 30 minutss) with a probable fre=
quency of occurence of once in 10 years, ceccurring in any month, when
pumping against a river stage with a probable freguency of occurrence of
once in 10 years for that moath,.

E. Forty percent of the run-off caused by & one-half
neur storm with a probable frequency of occurrence of once in 10 years,
cceurring in any month, when pumping against a river stage with = pro-
bable frequency of occcurrence of cnee in 1000 years for that month,

2, Discharge all seepage through the dike and foundation
which is brought to the purping station by the toe drains,

3. Discharge the sanitary sewage from the area,

L Singe no steragze pond is provided, the pumps must be
capable of discharging the peak inflow as produced by & combination of
all the foregoing quantities, Thus the water surface in the suction
chambar can be maintained at an elevation which allows the sewnrs to
discharpe with free cutlests, i.e,, without backwater effect,

B. RAINFALLy - The drainage area under consideration has a time

——
of coneentration of rcughly one-half hour, To get & maximum peak dis-

charge, therefors, a storn of 30-minute duration is used, TFrom previous



studies, monthly rainfall inte sitv-froguency curves were available

for one=hour storms, from 35 years of rainfall records at Hartford,

Connecticut, (See Plate Wo, L4). Similar records for 30-minute storms

ware not available,
and ons=hour storrs
U.8.D.A., "Rainfell
was found that, for
one-hour storr to a

posing the one-~hour

Therefore, a comparison of rainfall for 30-minute
was made from data presented in l"ise, Pub, #204
Intensity-Froquency Data", by D. L. Yarnell. It
all practical purposes, the ratio of rainfall of a
A-minute storm is 1.25, This gave a means of trans-

storm to a A0-minute storm., The followiiz table

indicates the computation:

l=hour storm A0-minute storm
10=yeur frequency 10=year ifreqguency
Vonth (from artford records) (l1-hr, values/1.25)
irnches inches
January 0,55% O.Ll
February O, bl yw 0,35
Yareh 0.7 0,38
April 0,50 0.L3
ey 0.65 0,52
June 1,15 0493
July Loy 1.15
Aug, 1. 1,13
Sept. 1.09 0437
Oct, 0,73 0,58
Fov, 0453 Q.2
Dec, 04 50* 0.40

*# Rainfall intensity [rom Providence, R, I, records,



C. RUM=0FF COEF Y ICIEsT3, = From a study of the avarare monthly

run=-of'f for nearby watirsheds, it was Lound that Lhe ran=off cosffi-
cients for the months oi 7ovembor, Decomber, January, ¥ebruary, arch,
and April were hi h, and were thersfore -rowumed toretitar, The rum=off
coefficients for the months of WMoy, June, Julv, August, Repterber, and
Octobar ware found to bs relatively low, and verz ~roopad tocether. “he
following tahle shows the run-off coefficisnts which ware selseted for
the various tvpas of area, Thsse coafficlents were waighted according

to the amount of sach tvpe of development, to obbain weipghtad run-off

coefitalants for the entirs ares for the winter and swmmsr months,

RU'=0FF COEFFICLETTS

H ‘ Ruu=cft coefficiont ' el hted
' o e e e e ‘ run-of'f
i Commercisl and mdeveloped cosfficient
3eason i residential
18 acras 17 meores 2L .ores
L - P
Wovambar :
through 0,40 0430 : 0.1L5
] M
April
: -
L May {
‘through : 0.L0 0.20 0430
‘fetober !
: I

D. FREQUIMCY OF RIVHER 3TAGSS, = The monthly stare-frenusncy

curves of the Connecticut Rivar at Tast Hartford, fonn,, shown on Plate
Mo, 5, supply the 10-year and 1000=~year froguency stapges for each monith,
Flate o, ¢ shows tho sta a-duration curve for the Connecticut River

at Rast Hartford,



. REGUIRED DISCHARGE CAPACITY FOR SURFACE RUMN-OFF. - The run-

of f frow the arna wasz dstormined by use of the formula:
Q=C1IA

in which

2 = discharge from the total dminaes ares in c.f.s8,;

¢ = the walghtod run=of f cosfficiont;

I = intensity 1n inches per hour for the 30-minuise storm;

A = total drainusge ares tributary to the pumping statlion,

in aorass,

The following table shows the rsjlationshep hetween the rmte of run-off

and the gorraspondine rivar stage,

1 150 min, 10='r, 1¥sighted ' Con sectleut RiVerT L0% of
Wonth! intsnsity, in ° run-off Run-off  stage (m. s. 1,) 10-yr. run-of
% rinches per hour E 20affe o, f£..84 10-ysar 1000-yean co foose |
Jan, 0,88 5, L5 13.9 13.9 2%.% 5yh
Feb, 0,70 0,15 11,0 15,7 27,8 b
Mar, 0. 7F 0145 12,0 23,2 Lio.2 1,8
Apr, 0.B86 0ol 12,5 2%,5 23,4 5.0
Tay 1,04 0430 10.9 18,4 20,2 Ly
June 1,86 9450 135 1.l 21,5 7.8
July 2.3%0 e 50 2l 3,9 21e? Fef
Aug, 2,26 0.%0 23,7 8,5 20,5 Je5
Sept. 1,74 0430 18,3 10,2 3149 Te3
Cot, 1.1 0.4%0 12,2 12,0 5743 b

Y ov., 0,84 TehH 13,2 1h.1 30,8 Bed
Dec, 0,80 0.1y 12,6 16,2 25l 540

The variation in storm run-off with river stsge is illustrated graphieally

on Plate Mo, 7.
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F. REQUIRED DISCHARGE CAPACITY FOR SEWAGE. = The smount of sanitary

sewage to be pumped is, for all practienl purpeses, » nogligible quantity,
Assuming the area to be populated to the extent of 25 perscns per acre
(actual population at the prosent time is ruch less), and an estimated

flew of 200 gallons par eapita per day, a figure of 0.27 cefss. is com=
puted. An allowance of 0,5 c¢,f.s, 15 made in the final combination of
quantities, At the pressnt time sewage 15 discharged intec the Connscticut
River without treatment of any kind, althourh sewsge treatment will probably
be undertaken in the not distant futurs,

Gz, REQUIRED DISCHARGE CAFACITY FOR SEEPAGE FLCW, - Seepaps {1low

through the dike and its foundafion s treated under ancothser section of
this design anslysis, Censtruetion featurss are such as to hold probable
seepage to & low valus, thus reducing the item to one of scoondary importe
ance, It is estimatesd that the 3100 feet cf dike tributary to Cherry
Street Statiorn will contribute sbout & e.i,35. a5 seepage {"low when the
Connecticut River is at high fleod stages,

H, REQUIRED PUMF CArACITY, = Wo ecapacity for storing inflow is

availables, therefore the puwips will be requirsd to handle the total
sombined inflew as coversd under forercing paragraphs B, F and 4, Plate
Neo, 7 gives the combined inflow over the entirs ranpge of river stage. The
pumps must be capable of expelling the combined inflow shown by this curve

(Plats ¥o, 7) against its corresponding head,
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VI. MECHANICAL DESIGH

A, PWP DRIVE. - The Cherry Street Pumping Station is one of

three flocd control nmumping stations to be constructed in East Hartford,
Conneecticut, Prior to the design of any of the stations, an invastigation
was made of reliability and cost of slectric power and after confsrence
with the town officials, it was decided that gascline engines sheould be
used for driving the pumps,

The gasoline engines for the Cherry Streset Pumping Station will he
¢f the heavy duty industrial type capable of continuously driving the
pumps at their rated speed under any head condition develcped, The
engines will develop about 80 E,F. and will ordinarily not be required
to deliver over 80 percent of this powsr, They will be mountsd on con-
erete bases and directly connected through flexible cocuplings to the
right angle genr units,

B, PWP3, = From the ultimate required pumping capacity of 22,0

¢sfes., as determined in Section V, it was determined that provisicns
should be made to install two pumps., To lunstall more than two pumps
would meterially inereanse the cost of the station without resulting in
any preat advantage and to wrovide but one pump would seriously limit the
reliability of the station and its opersting flexibility.

Vo provisions were made in the capacitv detemined in Seetion V for
possible mechanical failure of equipment, To provide {or this nontine
genay, 1t 1z considered necessary that either pump & ould be capable of
delivering about 85 percent of the 22,0 c¢.f.s., or 13,0 ¢.f,s. This
factor resilts in a total station capacity of 38.0 e.f.s5, A study of

pumping equipment indicated that twe 1A=inch volute pumps would be re-



quired; each pump to have a capacity of 8,500 G.P,M,, or 12,0 c.f.s,
against a static head of 0 fest and L,500 ¢.p.1., or 10,0 c¢,f.5, against
a static head of 2!, fes%t,

C. RIGHT ANGLE GEAR UNiTS. = The gear units wilil be of the self=

sontained type designed for transmi tting the power from ths horizontsal
engine shaft throwth a gear train to thes vertical pump shat™ht, The units
will be enclesed in a cast iron and structural stecl housing and will
have & servies Tactor of not less than 1.,2% at the maximum power required
to drive the pumps under any condition of head,

D. CRANE. - A four-ton ovarhead crane will be 1nstalled in the
engins roem to facilitate the repairing of sny items of equipment, The
erane will be of standard construction and hand operated throughout,

B, SUMP PﬁMP. - A sump pump will bs provided in the pump room te
take care of a L-inch drain from a valve chamber in the pravity flow

pipe line adjacent to the pumping station and any leakage in the station

F. GASOLIVE SYSTEM, = Gasoline will bhe storsd in a 500 zallon tank

huried in the ground adjacent to the pumping stotion. Each engine will

be supplied through an individual line running directly to the tank., Drip
pans will be provided on the engines and connected to a common header
running back to the tank, All gasoline vipine will be 34" 1.D, copper
tubing with {lared jeint comnections, At such peints whers the pascline
lines are imbedded in conerete or pass through bheams, they will he pro-
teeted by wrowht iron pipe slesvas,

Ge HEATING 3Y3THM. = The heating system will consist of an ofle

burning heeting steve of the eabinet type with bullt-in-~elestrienlly-
driven blower which will provide heat eireilaticn throughout the engine

o,
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H. BLECTRIC LIGHT AND POWER 3YSTEM. - The electric energy for

light and power in the pumping station will be supplied st 115 and 230
volts, single phase, * wire groumded neutral, 40 cyecles, £. ¢, from the
Hartford Electric Light Company's power system. MWMetering of powsr will
be done in the pumping station, 1In case of an interruption of power
from this source, provisions have been made so that emergency lirhts in
the station can be supplied from the 12-volt engins batteriese The 4, C,
eloctrig system will provide for ertrance lights, engine room und pump
room lights, convenience outlats, sump pump power and a battery charger
for the engine hatteriese All circults will be controlled from a sixe
cireuit panclboard having an automatic air ci rcuit breaker in sseh branch
eircuit., The D, ¢, omergoncey llighting sy stem will consist of two lights,

one in ths enging room, and cne in the pump rocom,

- 15 =
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VIT, STRUCTURAL DuSIGH

—————— e ————

A, SPICIFICATIONS FOR SIDUCTURAL DESIGH.

-

1, General, - The structural design of the Cherry Street
Pumping Station ha= been executed in general in neccordance with standard
practice. The snogifications which [ollow cover the conditions alfect-

ing the desicn of the reinforced conecrste anl structural steel.

2, nit veights., - The following unit weights for material

vere assumed in the design of the structure:

Water - 62,5 pounds per cubic feot
Dry earth - 100 nounds per cubie foot
Saturated earth ~- 12% roundsg per cubic foct
Concrete - 150 roundsg per cuble foot

D Earth pressures. - For computing earth pressure caused

by dry earth, Renliine's formula was used. TFor saturated soils an eqguiva-
lent liguid ﬁressure of 80 pounds per square [oot per foot of depth was

assumed.

L Structural steel, = The desipgn of structural stecl vmas

carried out in accordance with the Standard Specifications fer Steel Con-
gtruction for Ruildinps of the American Ingtiltulte of Steel Construction.

¥ Reinloreed concrete, - In sencral all reinforced concrete

was designed in accordance with the "Jdeint Committee on Standard Speci-
fications for Conecrete and Reinforced Concrete” issued in January 1937,

a. Allowsble working stresc. - The allowable working

stress in conerete uced in the design of the iump house structure and

conduits are bused on a compressive strenpth of 7,000 pounds per squars

ineh in 28 «ays,
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b, ¥lexure (f,). Lbs. per sq. in

Timr

Ixtreme fidbre stress in comnrossion e 300
Extreme fibre stress in compression ad-
jacent to suppoite of econtinuous or fixed beams or rigid
frames toocrusrocsrtonssssnornssesornccpsnsnonssass . nconovese 900
. Shear (v).
Boams with nc web reinforcenent and
without special anchorage sseessresvecscevresssssnesssasnsass 50
Beams with no web reinforcement bub with
special anchorare of Jongitudinal steel secsecovessacrassnss Q0
Beams with properly desdrsned web rein-
forecement but without special anchorage of lon;itudinal
steel RN P BT s S A N T P LI PN NI EES AID LI RN PT NI I B RN ENT S 180
Beang with properly designed web rein-
forcement and with spescial anchorage of lon Ivudinal steel , 270
IPgotings where longitudinel bars have no
Special B..?,'ICI‘-.OI‘E!.{",E: S E L E L AN I IV IS TGN RE BRI RSREOISRLIOIRITIENROIIBERTE 60
Footings where longitudinal bars have
special BNONOTLEE seserscssese sssavavsssnsssancronasssnnesdos 90
4. Bond (u).
In beams, slabs, and one way footings .. 100
“here special anchecrage is provided ... 200
The above stresses are for deflormed bars.

e, Bearings (f,).

Yhere a concrete member hns sn area ab

least twice the area in Dearing seessesiaersscssverecnrasces 500

- 17 -



L. Axial sompression (f'). Lbs. per sg. in.

Columns with lateral ti0s seeeerennnnoan L50

£ Steel stresses.

Tension eessevesssnstssanssanrnassssssnna 13000
Web reinforcement SA B I E PR R AN ORAE I DA SR 16000

b Protective concrete covering,
o

Type of memhers Minimum ccver in inches

Interior‘ Slabs [(EE BN NENEENNNENENYE N NN NI NN EE RN SIS NN R N B 1‘"1{/2

Interior beams CE R AL I AR I A P AP RO PN T BRI RS R PR D NIRRT 2
Members pourcd rlir'ectly against the {;I"OU.nd sresreasLEREREINT )-I-
Members exposed to earth or water but pournd asainst forms .. 3

N

For secondary stesl, such as temperature and spacer steel, the above
minimum cover way be decreased by the diameter of the temperature or
spacer steel rods.

B. BASTC ASSUMPTICHS FOR DESIGH.

1 Koof slabh, ~ The roof slab is of reiunforced concrete. It

is designed to carry the full dead load plus o live load of L0 pounds per
square foot of roof surface,

o Roof bea@i. ~ The roof beams are of structural stecl en-

cased in concrete fireproofing., They are designed to carry the full
dead lead, plus the full live load of 4O pounds per square foot of roof
surface, The middle beam, topether vith the colums to which it is con-
nected, form a portal frame whieh takes up vind load and crane thrusts
on the building, The end connections are lesigned to take up all such

horizontal londs,



A Columns. - Structural stesl columns in the vmlls of the

superstructure taie up the dirset roof loads as well as all wind losds
on the sides of th: superstructure. In addition, the columns carry
erane brackets whish support the sranc runway. They are desipgned to
carry full live and dead load from the roof; dead load, live load, and
impact effect from the traveling crane; bending due to eccentriecally
applied leoads, and bending duwe to wind leosd on the building. ¥o point
of inflection vms sonsidered in the column design, a pin-ended condition
being assumed,

L Ingine room floor., - The eugine room floor iz desgipned to

carry all engines, inctors, ebec., aectually to be placed on that floor, as
well as a uwniforn load, .
The follovinp assumptions were made [or design purposes:

a. For the floor sglab, the design loads are the esti-
mated dead loads plus a wniform live load of 25C pounds per square [oot.

b, For the removable steel floor plates, the design
lpads are the estimsted dead lead nlus a wniform lpad of 250 peunds per
square foot,

C For the floor beams, the design loads are the esti-
mated dead loads, the actual machinery locds, and a wniform load of 200
pounds peor square feot on the unoccunied poriion of the floor slabs which
contribute leoads to the beams under consideration, For the machinery

loads an impact factor of 100 percent has boen added.

5. Punp rocom walls and floor slab.

a. In designing the pump room walls and floor slab,

the assumption was made that the walls are simply supported at the top



edges and continuous with the flecor slab at the bottom. This assumption
seems reasonable in view of the fact that the engine rcom floor slab is
only ?—1/2 inches thick and the engine rcom floor beams do not provide
gontinucus wall suprort. The i{'loor beams do, however, serve as stiffeners
for the slab and help the latter to take up the thrust from the walls.
Actually, the floor beams will take up & part of the wall thrusts and

will thereby provide an added factor of safety,

b. The loading on the frame formed by the pump room
walls and floor slab consisis of the vertical load from the superstrue-
ture, the vertical loads from the engine room floor; the vertical loads
on the floor slab from the pumps and that brought dowm by the walls; and
the thrusts against the walls, made up of direct earth pressure plus
horizontal reacticns and mements brought apainst the waells by the suction
chamber roof slab,

From the loedings noted, bending moments were computed in the pump
room walls and floor slab, as well as in the suction chamber slabs and

well,

- 20 -
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VIII. CONSTRUCTION PROC/NUERE

Al SEQUINC O OPERATIONS. -~ The schedule of work will reguire the

oontractor to comrlete all work within 250 calendar days. The feeder
sewers, valve chambers, and outfall conduits under the dike ars complete,
having been conctructed under a previocus contract. The construction work
under this contract will follow the lopical orier of constructien pre-
cedure and connections will be made to the existing sewer and outfall,
The area will be subicet to flooding throughout most of the construction
period when the stope in the river excesds elovotion 18 approximately.

B. CORCE.TI CONSTRUCTION. - The compositicn of conerete and

methods of contrel of aprregates are covered in the specifications.

C. STRUCTURAL STEREL CONSTRUCTION. ~ Si:uctural steel construction

consists of the frame work for the superstructw e; the stairway in the
pump room; the trash rasck, and the miscellaneocus frames, angiles, eheekered

plates, crare rails, railings, and ladders,



IX. SUMMARY OF COST



IX. SUMMARY OF COST

The total asenctruction cost of the Cherry Street Pumping Station,
including the mechaniocal equipment, has been cstimated to be 84,500,
ineluding 10 percent for contingencies and 15 percent for engineering
and overhead,

This amount hes been distributed as follows:

(1) Pumping station

B Conerete features .e..... & 7,100

b.  Superstructure sesesisoss 9,100

o Miscellaneous eees.essees 4,400
20,900

(2) Hechanical equipment eiesveo.s 23,000
TOLE)l sevensonascrssessen  Li,50C

(1) a. The concrete features included under the pumping station
item (1) a consist of the entrance cheamber and building foundation to
and including the operating floor slab.

(1) b. The superstructure ccnsists of the complete building
above the cperating floor.

(1) e+ THiscellaneous items are common exvcavation and backfill
for the buliding, miscellaneous iron and stenl, trash rack, and all
other items not included in (1) a and (1) b,

(#) The mechanioal equipment consists of the pumps, gas engines,

electric metors, gear units, crane, generating wits, valvee snd piping,

sluice pates, and miseellaneous items,

te.
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